Margaret Matchett
Week 5
24 March 2009
7th Grade Math (On Level)
Modeling Integers – Multiplication & Division

	Day/Part 1 – Multiplication of Integers

	Target TEKS:  7.1(A); 7.2 (C)

Supporting TEKS: 7.13(A);7.14(A);7.15(A)(B)
TAKS Objective 1
	Resources/Materials:  Multiplication table warm up (with negatives), vocabulary sheets, in-class worksheet

	Student Expectations:
· The student adds, subtracts, multiplies, or divides to solve problems and justify solutions.  The student is expected to use models to add, subtract, multiply, and divide integers and connect the actions to algorithms.

· The student is expected to identify and apply mathematics to everyday experiences, to activities in and outside of school, with other disciplines, and with other mathematical topics.

· The student is expected to communicate mathematical ideas using language, efficient tools, appropriate units, and graphical, numerical, physical, or algebraic mathematical models.

· The student is expected to make conjectures from patterns or sets of examples and non-examples; and validate his/her conclusions using mathematical properties and relationships.

	Agenda:
· Warm up – complete the multiplication table 
· Review/recall – compare warm up with number line
· Multiplication of Integers – product/sign rules
	Vocabulary: 

· Array,

· Opposite,

· Commutative,
· Identity

	TEACHING

	Warm-up (5 minutes):

	Week Review/Overview (5 minutes): 
· Remember the addition and subtraction rules we used last week?  Do any of them remind you of what you see on the multiplication table you just filled out?

· Subtracting a negative is equivalent to adding a positive…

· What is the opposite of the opposite?

	Introductory Questions (5 minutes): 
· What methods or strategies did you use to fill in the multiplication table?

· Did anyone notice that parts of it look like the number line (multiplication by 1) and parts of it look like the number line reversed (multiplication by -1)?

	Direct Instruction & Modeling (10 minutes):
· Parts of the table look like the number line because 1 is the Identity for multiplication. Multiply any number by 1 and you get the same number back.

· Parts of the table look like the number line reversed, because multiplying by -1 gives the opposite or additive inverse of a number.  

· Still using the multiplication table teacher examines one row/column and compares it to an array – the positive part can be used to find multiples of a number.

· Teacher also notes that the nth column looks like the nth row.  What property does this represent? Commutative.
· So, we have the array/box that we can use to find the product of two integers, what other methods do you remember?

· Teacher puts up the next In class display – 6 rows of 4 items. Number facts for Positive integers.  

· How could you expand this for negative integers?  Start with black side up and flip over for each negative sign…

· So, + × + = + ; + × - = - ; - × + = + ;  - × - = +

	Classroom Work Activity (15 minutes): 
· Begin the in class worksheet

	Extending Questions & Closure for the Day (10 minutes):
· What did we learn about multiplying signed integers?

· Multiplying like signs ( + , + or - , -) yields a positive
· Multiplying different signs ( - , + or + , -) yields a negative 

· You can use the same number facts and grouping strategies for multiplication first and then figure out the sign.

· What happens if your multiplication problem has more than two terms?

	Independent Work/ Homework: complete the remainder of the worksheet and fill out the vocabulary page for homework


	Day/Part 2 – Division of Integers

	Target TEKS:  7.1(A); 7.2 (C)

Supporting TEKS: 7.13(A);7.14(A);7.15(A)(B)
TAKS Objective 1
	Resources/Materials:  Division warm up (with negatives), vocabulary sheets, in-class worksheet

	Student Expectations:
· The student adds, subtracts, multiplies, or divides to solve problems and justify solutions.  The student is expected to use models to add, subtract, multiply, and divide integers and connect the actions to algorithms.

· The student is expected to identify and apply mathematics to everyday experiences, to activities in and outside of school, with other disciplines, and with other mathematical topics.

· The student is expected to communicate mathematical ideas using language, efficient tools, appropriate units, and graphical, numerical, physical, or algebraic mathematical models.

· The student is expected to make conjectures from patterns or sets of examples and non-examples; and validate his/her conclusions using mathematical properties and relationships.

	Agenda:
· Warm up

· Review/recall

· Division of (signed) integers
	Vocabulary: 

· Dividend

· Divisor

· Quotient
· Inverse

	TEACHING

	Warm-up (5 minutes):

	Homework Review (5 minutes): 

	Introductory Questions (5 minutes): 

· Yesterday we worked on integer multiplication, but what kind of a problem was today’s warm-up?
· Right – it was a division problem – when you split a number up into even sized groups, you are doing division.

· There are 3 ways to write division – can anyone show me what they are?

	Direct Instruction & Modeling (10 minutes):
· What does [image: image2.png]%,



 mean?
· What does 8 ÷ 2[image: image4.png]


mean?

· How about 2)8?
· All of these mean the same thing – divide the dividend (8) into groups the size of the divisor (2) – the answer is the quotient (4)…

· What happens when you add negative signs into your division problem?  You do the same thing as in multiplication – count the negative signs.  If there are an even number of negative signs (or zero) the quotient is positive.  If there are an odd number of negative signs, the quotient is negative.

· Let’s do a few examples using signed integers:
· 24 ÷ 8 = 3;  -24 ÷ 8 = -3; 24 ÷ -8 = -3; -24 ÷ -8 = 3

· 24 ÷ 4 ÷ 2 = 3; 24 ÷ -4 ÷ 2 = -3; -24 ÷ -4 ÷ 2 = 3; -24 ÷ -4 ÷ -2 = -3; -24 ÷ 4 ÷ -2 = 3

	Classroom Work Activity (15 minutes): 
· Begin the in class worksheet

	Extending Questions & Closure for the Day (10 minutes):
· What happens when you divide a number by itself?  You always get 1…  That is because multiplication and division are inverse operations.
· You have inverse operations (multiplication & division, addition & subtraction) and now we also have numbers that are multiplicative and additive inverses.
· Inverse operations ‘undo’ each other.  If you divide a number by itself, you get 1, the multiplicative identity.  If you subtract a number from itself, you get 0, the additive identity.

· You use the same sign rules that you do for integer multiplication – an even (or 0) number of negative signs and the quotient is positive, an odd number of negative signs and the quotient is negative.


	Independent Work/ Homework:
· Complete the worksheet and vocabulary pages



	Day/Part 3 – Introduction to Squares and PEMDAS

	Target TEKS:  7.1(A); 7.2 (C)

Supporting TEKS: 7.13(A);7.14(A);7.15(A)(B)
TAKS Objective 1
	Resources/Materials:  PEMDAS warm-up, calculators, teacher transparency, in-class worksheet and vocabulary pages.

	Student Expectations:
· The student adds, subtracts, multiplies, or divides to solve problems and justify solutions.  The student is expected to use models to add, subtract, multiply, and divide integers and connect the actions to algorithms.

· The student is expected to identify and apply mathematics to everyday experiences, to activities in and outside of school, with other disciplines, and with other mathematical topics.

· The student is expected to communicate mathematical ideas using language, efficient tools, appropriate units, and graphical, numerical, physical, or algebraic mathematical models.

· The student is expected to make conjectures from patterns or sets of examples and non-examples; and validate his/her conclusions using mathematical properties and relationships.

	Agenda:
· Warm up

· Review/recall

· Order of operations – PEMDAS
· Modeling Squares (and cubes)
	Vocabulary: 

· Order of operations

· PEMDAS
· exponent

	TEACHING

	Warm-up (5 minutes):

	Homework Review (5 minutes): 

	Introductory Questions (5 minutes): 
· How many of you got the same answer for the warm-up using the calculator as you did when you worked the problem out by hand?

· Did you double check to see that you put all of the information in correctly and in the right order?

· HMMM…  I’ve seen this problem before in Middle School and in High School…  It’s very common…  You know, computers and calculators aren’t very smart…  They only do what we tell them to do following some very strict rules.  Those rules have to do with the ‘order of operations’

· What are some things that you do every day that follow a specific order?  You may not even think about them too much – it’s just what you do – You put socks on before shoes. You brush your hair before you put it up in a pony-tail. These things just make sense. 

· The ‘Order of Operations’ make sense to mathematicians, to computers, to calculators, etc.  They are just rules set up so that everyone gets the same answer to a problem.

	Direct Instruction & Modeling (10 minutes):
· Teacher puts up PEMDAS transparency and goes over rules & the 3 examples.
· Notice that example 3 ‘fixes’ our problem with writing the warm-up equation.  If you put that into the calculator (include the parentheses), I think you will get the right answer to the warm-up.
· This doesn’t cover the ‘E’ part, though…  Has anyone ever seen [image: image6.png]


 or[image: image8.png]


?   What do those little numbers up high called?  Those are exponents and they mean a special kind of multiplication:[image: image10.png]=xxXx
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.  The exponents tell you how many times a number is multiplied by itself…
· Sometimes exponents are also called powers.  3 to the second power is also called 3 squared.  3 to the 3rd power is also called 3 cubed.
· Now let’s do an example with an exponent.

	Classroom Work Activity (15 minutes): 
· Begin the in class worksheet

	Extending Questions & Closure for the Day (10 minutes):

· So, today we have learned about the order of operations and about exponents.
· Be VERY careful with your exponents – notice from our worksheet that [image: image14.png]


 &  [image: image16.png]


.

	Independent Work/ Homework:
· Complete the worksheet and vocabulary pages


	Day/Part 4  – Putting it all Together – STATION ACTIVITIES

	Target TEKS:  7.1(A); 7.2 (C)

Supporting TEKS: 7.13(A);7.14(A);7.15(A)(B)
TAKS Objective 1
	Resources/Materials:  station packets – vocabulary, practice TAKS, PEMDAS, scissors, tape and/or glue sticks

	Student Expectations:
· The student adds, subtracts, multiplies, or divides to solve problems and justify solutions.  The student is expected to use models to add, subtract, multiply, and divide integers and connect the actions to algorithms.

· The student is expected to identify and apply mathematics to everyday experiences, to activities in and outside of school, with other disciplines, and with other mathematical topics.

· The student is expected to communicate mathematical ideas using language, efficient tools, appropriate units, and graphical, numerical, physical, or algebraic mathematical models.

· The student is expected to make conjectures from patterns or sets of examples and non-examples; and validate his/her conclusions using mathematical properties and relationships.

	Agenda:
· Week review and questions
· Station description & grading rubric
· MAN YOUR STATIONS !!
	Vocabulary: 
· everything for the week

	TEACHING

	Week Review and Questions (5 minutes): 



	Vocabulary Station (15 minutes): 
· Cut apart the vocabulary definitions and examples and paste or tape them into the proper location on the solution sheet.

	Practice TAKS Exam Station (15 minutes): 

· These handouts are taken from released (past) TAKS and other exams and cover the types of data representation we have been studying.

	PEMDAS with Calculators Station (15 minutes): 
· Complete the problems first without using a calculator.  Then rewrite the expressions using parentheses where needed in order to use the calculator properly – check your ‘calculator’ answers with your ‘hand’ answers.

	Independent Work/ Homework: 

· review for quiz – have questions ready for in-class review 


	Day/Part 5 – Weekly Assessment Quiz

	Target TEKS:  7.1(A); 7.2 (C)

Supporting TEKS: 7.13(A);7.14(A);7.15(A)(B)
TAKS Objective 1
	Resources/Materials:  quiz

	Student Expectations:
· The student adds, subtracts, multiplies, or divides to solve problems and justify solutions.  The student is expected to use models to add, subtract, multiply, and divide integers and connect the actions to algorithms.

· The student is expected to identify and apply mathematics to everyday experiences, to activities in and outside of school, with other disciplines, and with other mathematical topics.

· The student is expected to communicate mathematical ideas using language, efficient tools, appropriate units, and graphical, numerical, physical, or algebraic mathematical models.

· The student is expected to make conjectures from patterns or sets of examples and non-examples; and validate his/her conclusions using mathematical properties and relationships.

	Agenda:
· Review/recall

· quiz
	Vocabulary: 

	TEACHING

	Week Review/Overview (15 minutes): 

· Teacher goes over the following and asks for questions:

· Sign rules for multiplication and division 
· Exponents

· PEMDAS

	Quiz (30 minutes):


	Independent Work/ Homework:  Have a nice weekend!
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